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AB The present invention provides 


a novel . 


beta . - 














glucosidase nucleic 


acid sequence , 


designated BGL5, 


and 









the corresponding BGL5 amino acid sequence isolated from 
Trichoderma reesei. The invention also provides expression vectors 
host cells comprising a nucleic acid sequence encoding BGL5, 
recombinant BGL5 proteins and methods for producing the same. 
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The fungal kingdom comprises a large group of uni- and 
multicellular eukaryotic organisms whose genomes range in size from 13-42 
megabases (Mb) . Coccidioides immitis (29 Mb genome) is characterized by a 
unique parasitic cycle in which inhaled arthroconidia grow isotropically 
and differentiate into large multinucleate spherules. The latter undergo 
segmentation and give rise to a multiplicity of endospores . These 
morphogenetic events involve major alterations in cell wall architecture. 
The C. immitis genome -sequencing project (more than IX coverage at 
present) has revealed multiple families of genes which encode cell wall 
synthases and putative cell wall modifying enzymes (hydrolases) . 
Representative genes include 4 glucan synthases (GLS) , 6 chitin synthases 
(CHS) , 7 beta-glucosidases (BGL) , 3 

beta-glucanosyltransferases (GEL) , and 6 chitinases (CTS) . We speculate 
that the coordinated regulation of expression of these enzymes is a 
requirement for appropriate development of parasitic cells. Macroarray 
hybridization studies have revealed upregulation of GLS3 (7.4-fold), BGL2 
(3X) , BGL5 (5X) , BGL7 (3X) , GELl (2.5X), and CTSl (251X) in the 
endosporulation stage compared to the isotropic growth stage. Expression 
of the BGLl gene is upregulated 3 -fold in the segmentation stage compared 
to the isotropic growth stage. Expression of BGL4, CHS4, CHS5, and CHS6 
show little variation throughout the parasitic phase. These families of C. 
immitis genes have extensively studied homologues in the Neurospora crassa 
(40 Mb) and Aspergillus fumigatus (30-35 Mb) genomes. On the other hand, 



C. immitis genes have been identified which show no homologues in the 
yeast or filamentous fungal genomes {e.g., genes which encode a 
spherule outer wall glycoprotein (SOWgp) , and the Coccidioides-specif ic 
antigen (CSA) ) . Availability of the complete C. immitis genomic sequence 
will contribute to our understanding of the uniqueness of the parasitic 
cycle of this fungus, and help in the identification of 
potential molecular targets for development of novel antifungal drugs 
against coccidioidomycosis. 
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